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Abstre.ct

Results of tesis are given on the urenivm content
of sludge vhich is produced at the O=zk Ridge sewage
disposal plants. The sludge produced at the West Flani
is veported 4o contain 25 %o 50 p.p.m, of uranium, and
that produced at the East Plant is reported to be of

the ord.e: of 5 to 10 p,p.me _,.
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The work, reporied horein, was ondoriaken for the purpose of
gebermining the concenbtration of areoiis in the sewege sludges which are
produced at the Ozk-Ridge gisposal plonts. I hed sppesved, on the basls
of reporbts recelved by us, that the yranium concentration wus of such msg-

nitvde 28 to be of some concern Lo the staff av ¥-12, particulerly because
the sanitary sewoge from the Y-12 plent ig the only plent sewage whlch bss
at one time or another been a part of the influent to these disposal plents.
The sevagenfron K-25 ard I-~-10 are processed et some other location and,
conacquently, Go not conbribute to the influent at either the Easi or West
Plant.

it s belne & thot en vawsually high urandum conmtent in the

preted es being indicative of aceidentsl or

o

sewage sludge could be inber
intentional disposal of SF materials into the sanitavy-sewer system. Al-
though SF materials are not Inowingly or intentionally disposed of in tiis
manncr, it would be of conside"ablé interest to determine if the pressute
of wanivm in the sewage sludge could be used as a criterion of sctusrl
logses of uranium~bearing materizls. Furthermore, & bigh uranium content
might comceivably indicate the nécessity for reviewing process methods ‘o
dqtermine 4+he souvce of thesc losees.

Tn addition te the more obviocus sources of loss (mentloned above),
34 iz probably of greaver significance frem a health standpoint to determine

to what exbent uranium is introduced into the savage by obher means; such as:
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Body cxcroia~-~feccs
Perzonsl hygicne--b
Glothing-~lcunderin
Dust end Girt--corried on £R0IH end br the atwosphere into residences
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Since the scwage from the towm of Oaic Ridge is also divected to these dis-
posal planits, any considerations as to the causes for the uranium pick=-up
1n tho sludse should include the possibility that the contamination is due
to those czuses mentioned in the preceding sentcnces.

Originally, both the y-12 and city scwage wers treated ab the
Eest Plant. The Test Plent started operations in Hay, 1944, and at that
time all %he ¥-12 sewage end pert of the city sevage werediverted to the
West Plant. Since May, 1944, the Fast Plant has been used exclusively for
processing a portion of the city scwuge and any urenium build-up in the
sludge at this disposal planf after thet date is probably due to body
exereta, lsundering of clgthing; dirt, dust, etc., from the residential
area rather than to spillage or iosses oceurring at ¥-12.

A aiscussion of the test resulis and of the methods of sampling,

gample preparation and anslysis is presented herewith.

METHODS

Descriphbion of Samples

Two series of samples were anzlyzed. The Tirst series of four

gamples wae secured on August 2, 1948, from sach of the two disposal plants.

The éamples were taken from material lying on the sand £ilters (in the

procoss of £504rakion) or, in the case of the older material, on the sludge

aumps «
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sdeniificd ob 4o the relative detes on which they

wero Gumped, cnd are es foliows:

Lab, I, Lignozel Dlany Date Dumoed Conmants

32245 Eest Oalr Eidg Ynrch, 1944 Beathered four ycars
33244 Ezat 02k Ridge July, 1948 Processed August 2, 1948
33247 Yest Qak Ridge ¥ay, 1944 Reathered four years
33246 West Oak Ridge - August, 1948 Processed August 2, 1948

semples was desived, & second gseries of sludge semples was teken on Seplember
g and 9, 1948, For the purpose of providing informetion as to relative back-
ground {control), one sample of sludge was secured from the éisposal plant ot
Forris, Temnnessee, and subjected to the same analysas as the Oak Ridge samples.
Six semples were teken from the dispossl plant in West Oak Ridge. One of
these samples (Lab. ﬁb. 342056) wes vepresentative of the influent to the
digester (predigestsd sludge). The other five samples were taken from solids
lying on the sand filters or from materisl on the sludge dumps (vhich had

been cxposed to different degrees of weathering). These samples are identi~

£ied according to the location from which thoy were taken, and are as follows:

Loh. Fo. Typo_of Sampls Source

34205 Filtered solids | North filter beds at Norris, Tean,
34205  Predigested sludge Best Ozk Ridge Dispossl Plant

34é07 Solids (New -deposits) Filter beds West Oak Ridge

34208 Solids (New deposits) " West Ok Ridge sludge dump 335 f£i. west

and 4 f£t. north of tower number 1431 on
the TVA power line o the E-25 plant

34209 ‘Solids (New deposits) Fest Ozk Ridse sludge dump 247 ft. west

and 34 ft. north of tower 1431
34210 Solids (New deposits) Test Osk Ridge siudge dump 300 ft. west
and 144 £t. south of tower 1431
34211 Solids (Aged, weathered  West Oak Rldge sludge dump about 375 f£t.
deposit) west and 150 £t, south of tower 1431
ST
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The solids were cempicd 2d o nuimher of points im the gensral
vicinity already dcscribed. In caeh ease; an aliempt was made Yo avoid
eollectings tho @ricd crust of the malberiuzl on the outer portion of the
Gepozit in order Yo diminich the elfcets of leaching and wegthering as

mach &5 possibls.

-

Digsolntion of Samples

The method of rreparing the samples for analysis differed souie-
what botwoen the two series of %tosts. In the second seriles, a graater
effort was made to obtain homogenoous samples, and the size of the camples
enalyzed was increased from 10 to 25 grams, A detailed outline of the

methods of preparing and dissolving the samples is given in Appendix A.

Pethod of Determininz Uranium

The uranium content of the solutions wes determined fluorimetri-
cally after extraction of the agueous phase with penta-ether. The uranium
concentrations of the ssmples as reporied horein are calculated on dry
bases, The rercent loss on drying wes determined for each sample to permit
caleulating the concentration of tranium in the samples on & wet basis iz

it i8 =0 desired.
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ha following tables:

Uraniyn and Hoisture Contont of Sewaro Slugms
Urenium in Payis Per Eillion
Lsb, Disposal Koisture (Dry_Besis)
No. Plent Percont. Test 1 Test 2 Iest 3 Test 4 Ave.
33245 East 11.7 1,0 17 i3 7.4 9.6 Heathered 4 yr.
33244 East yZa 3.4 4.6 1.7 2.9 3.2 Hew
33247 Fest 1.2 56 59 22 L9 47 TWeatkereC 4 yr.
33246 Vest 75 41 85 20 49 51 YNew

Determined colorimetrically with l-ascorbic acid

Series TI

Uranivn ard Moisture Content of Sewase Sludge

Uraniuvmn in Parts Per Million

Molsturs Bagis

- Izb, Ho. Source Porcent Test 1 ITest 2 Test 3 Ave.
34205 Filier beds, Norris Plant 31 0.8 0.8 0.8
34205 Predigestor, West Plant 97.9 9.8 2.9 3.6 5.4
34207 Pilter beds, West Plant 79.5 33 26 30
34208 Dump, West Plant (New) 60,0 32 30 kX8
34209  Dump, West Plant (New) 62.4 27 23 25
34210  Dump, West Plant (New) 53.6 28 25 27
34211  Dump, West Plant (01d) 48.5 63 72 68

DISCUSSION OF TEST RESULTS

Series I

Even though the test results of the first series vary over a wide
‘ range, Uhere are inéications;of definite observable itronds. It would appear
on the basis of onalyses of both old and new sludge deposits, that the mate-

rial p”oducea at the Fest Plant conteined sppreciably less uranium than was

|




found in ths sludge prsduecd 2% the Test Pland. It will be recalled that
oporstiona atb T-12 price o Moy, 1044, svgolved considerably less uranium
than ab eny subsciucat doto ard. such being the €ace; there would be a

icnser expesctancy of finiing spereesed emounte of uraniuvm in aludge pro-

P

" cessed in advance of flhiat é&%é. Furthermore, the concentration of uraanium
in the sludgs produced in 1048 at the Eest Plant is considerably less {about
ono~-third) than that of the sludge produced in 1944. It could be said that
the losser urenium concantration of 2.4 Pe.p.m. (corrected from 3.2 PoPelle
on the besis of 0.8 p.p.m. found in the Norris deposit) is derived erclu-
sively from the city sewege and gives some indications of the minimal quan-
tities of wranium which are bzing carried out of all operational areas on

clothing and in the bodies of working personnel.

Series II

An cxamination of the test resulis of the second series reveals
thet the xrecautions which were taken to increase the precision and relia-
bility of the data were effgctive, but, even so, it is also clearly indi-
cated Trom either series of tests that the urenium content of the sludge
from the West FPlent is grester by a factor.of ten than that of the sludges
produced at ﬁhe Bast Flent, The uranium content of the sludge produced at
the West Plant is of the order of 30 parte per million.

Since the uraniuvm content éf the sewage se it leaves ¥-12 is of
the order of 10 parts por billion, based on the apalyses‘of some 120 samples
of ¥-12 sewsge, it would appear tﬁat.concentration of the uranium into the
sludge occurs during the processing of the sewage. If such o phensmenon is
actualtg'%aking plece, it would appear thet sewage disposal techniques night

bo used profitably for other purposes.

An attempt wes made to correlate the vranium content of the product
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pludge with thelt of the influsnd, bus such proved futile.
son wes not possible since the effects of other factors

It was postulated
that such correlatl

.L B
such ag Hhe BYAnLU

= sontent of the effluent, rate of sliudge decomposition,
woothering and leaching offects,

11 dogres of contamination with send and
carsh were not knowan or could not be approximated.

Evon though the uranium content of the sludge produced at the
Wost Plant appsars b

o be excessive (25 to 50 P.P.M. ), it 1s significant
+o note that the concentration is much less than

hat of any material
which 48 currontly being uvsed or consid_ared as a source of uranium.

SUMMARY

Anslyses of the sludge produced at the West Oak Ridge Disposal
Plant indicete thet the sludge contains 25

%o 50 pavte per million of uranium
{on a dry bagis). ) '

On this seme bas.Ls s 1t appears that ‘bhe uranium content o

f ‘bhe
sludge from rthe Eas‘b Fiant is of the order of 5 to 10 parts per mill:n.on.

Tn either case, the uranium content 1s much lower than tha‘c of
‘the leqs‘-: prat

cticeble workeble source of uranium (0il shele--100 to 200
PeDols )

i7§ 3. Brady %
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Approved by:- B ' C. D, Susano

G. H., Clewett
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Procagurs for the Pponepation end Disnnluiion of Samples
Series I
1. FEoigh a 1lO0-grem somplo of the gludge as reoolved.
2. leach the sludge twice with 1:3 niiric acié solution.
3. Filter the solutions and discard the solids vemeining afier
the second lsach.
4. Combine the f£41%rates from step 2, add perchloric acid and
ovaporate to fumes %o destroy orgenic matier.
5, Cool and dilute with water and nitric acid.
6. Boil the solution and precipitate the olements of the
R203 group with amonlum hydroxide.
i , . 7. Filter and dissolve the precipitate with dilute nitric ecid
and dilute to volume.
) 8. Weigh a second portion of original pample and dry at 110° C.
« for 12 hours. Reweigh and coleulate the percent loss on drying.
* <
i © Series II .
I T 1. Welgh the entire samplé end dry for approximately 12 hours.

2. Cool, reweigh, and caleulate the percent loss on drying.

3. Grind the sample to sbout 60 mesh and mix thoroughlys
L. Veigh 25 grams (10 grams from semple 34206) of the dried

gludge and ignite abt 600° GC.

5. Treat the ignited Tosidue with nitric and

] and eveporate to dryness.

hydrofluoric acids,

6. Add 1:3 nitric acid, boil solution and filter.

7. Discard any residue from step '6._

g. 2dd nitric and perchloric acids to the filtrate from step 6

and evaporate to fumes of porchlaoric acid,

). 9. add dilute nitric ecid end boil.
10. Separsté the Rp0s £roup olemsnts by an ammonium hydroxide
. precipitation. _ '
N 11.. Dissolve the precipitate.in dilute nitric acid and diluts to
L volume. )
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